Compound [Co(bipy) 3](ClO4)2 (bipy = 2,2¢-bipyridine) was synthesized by adding a solution of bipy (0.2348 g, 1.5 mmol) and 3,5-pyrazoledicarboxylate (0.0766 g, 0.5 mmol) in 20.0 mL ethanol to a stirred aqueous solution of Co(ClO 4)2 · 6H2O (0.183 g, 0.5 mmol) with NaClO 4 (0.031 g, 0.25 mmol) in 5.0 mL ethanol with slight acidity. The resulting pink solution was stirred for 15 hours at 318 K, a little solid was filtrated and washed by ethanol. The filtrate was allowed to evaporate slowly in the atmosphere at room temperature for 5 days, and the dark-yellow block-shaped crystals suitable for X-ray single-crystal diffraction were isolated (yield 63.8 %).
Discussion
The crystal structures of tris-chelated first-row transition-metal complexes of [M(bipy) 3](ClO4)2 (M = Mn, Fe, Ni, Cu, Zn) have been synthesized in the past decades [1] [2] [3] [4] [5] . The known complexes containing the [Co(bipy) 3] 2+ subunit crystallize in a complicated double salt form and have been extensively investigated [6] [7] [8] [9] [10] [11] [12] [13] , so far as we know, there are no available structural data for simple anhydrous [Co(bipy) 3] 2+ (X -)2 (X = anion such as ClO4 -, NO3 -) type compounds. Especially to our great interest, when trying to prepare the cobalt(II) complex containing bipy and 3,5-pyrazoledicarboxylate ligands, we did not obtain the expected compound but, instead, yellow prismatic crystals of tris(2,2¢-bipyridine)-cobalt(II) diperchlorate. The new compound, [Co(bipy) 3](ClO4)2, is composed of a monomeric [Co(bipy) 3] 2+ cation and two perchlorate anions, being isostructural with the iron(II) [2] , nickel(II) [3] and zinc(II) [5] complexes. The asymmetric unit contains one half cation and one anion. A twofold rotation axis passes through the cobalt(II) and bisects one bipy ligand. The Co(II) is coordinated by six N atoms from three bidentate chelating bipy ligands, forming three fivemembered chelated rings, with Ni-N bond lengths ranging from 2. The dihedral angles between each pair of pyridine rings in three non-planar bipy ligands are 7.3°to 17.8°. Thus, the coordination polyhedron around the Co(II) center could be best described as a distorted octahedron. The crystal packing of the title structure is formed by two-dimensional layers of cations and anions parallel to the a,b plane. 
